Generalized hypoplasia of the larynx and trachea is a very rare condition with only one case reported in the literature. A pregnant woman presented for an emergency laparotomy under general anaesthesia. Endotracheal intubation with conventional sizes of tracheal tubes failed, despite a Cormack and Lehane grade I laryngoscopic view. Subsequent investigations demonstrated generalized hypoplasia of the larynx and trachea. In this report, successful anaesthetic management of this case is discussed along with other possible options.
Failure or difficulty to intubate the trachea can be either due to inability to visualize the glottis or some pathology at the level of or below the cords. Many cases of tracheal stenosis have been reported 1-3 , however only one report describes the presence of total laryngotracheal hypoplasia leading to difficult intubation in an adult patient 4 . We present a full-term pregnant patient undergoing emergency laparotomy for uterine rupture in which tracheal intubation was impossible with conventional sizes of tracheal tubes for that age. A diagnosis of total laryngotracheal hypoplasia was made based on computerized tomographic (CT) scan.
CASe HISToRy
A 30-year-old full-term pregnant female was brought to the casualty department with complaints of severe pain in her abdomen and vomiting for eight to ten hours. on examination she was found to be drowsy, pale, having cold peripheries with a heart rate of 140 beats/min and a blood pressure of 80/ 60 mmHg. Foetal heart sounds could not be heard. The diagnosis of intra-uterine rupture with suspected intrauterine death of the foetus was made by the obstetrician and emergency exploratory laparotomy was planned.
The salient features on pre-anaesthetic assessment included short stature, a high-pitched voice, mid facial hypoplasia, saddle nose and frontal bossing. She was edentulous with a mouth opening of two fingers and modified Mallampatti grade IV. The neck movements and thyromental distance were found to be normal. The patient was labelled as a probable case of difficult airway.
Active resuscitative measures in the form of oxygen by facemask and fast infusion of Ringer's lactate and hydroxyethyl starch 6% were started. The subclavian vein was cannulated with a triple lumen central venous catheter by Seldinger's technique. Her blood pressure improved to 100/70 mmHg with heart rate of 100 beats/min. Aspiration prophylaxis in the form of ranitidine 50 mg and ondansetron 4 mg was administered intravenously. Routine monitoring including eCg, pulse oximetry and temperature was instituted. equipment for the management of a difficult airway including different sizes of masks, different types and sizes of laryngoscope blades, small sized endotracheal tubes, laryngeal mask airway (LMA) size 3.0, oral and nasal airways, stylets, bougie and fibreoptic bronchoscope were prepared.
After pre-oxygenation for five minutes, rapid sequence induction was performed using intravenous ketamine 60 mg and succinylcholine 30 mg. on laryngoscopy, the view was Cormack and Lehane grade I but the laryngeal inlet was narrow. endotracheal intubation with a size 6.5 mm internal diameter (ID) followed by 6.0 mm ID tube was attempted but neither could be negotiated through the glottis. The patient was mask-ventilated with low pressure and small tidal volume while maintaining cricoid pressure. An LMA size 3.0 was inserted and the cuff inflated with 20 ml air as per standard recommendations. Initial ventilatory attempts through an LMA produced a loud gurgling sound. There was some chest inflation but it was not clinically satisfactory. There was a strong suspicion of regurgitation. The effect of succinylcholine persisted and spontaneous respiration had not returned. The head of the patient was immediately lowered and laryngoscopy performed. no gastric contents were seen in the oropharynx. only clear secretions were present which were sucked out and the LMA was removed under vision. Further attempts to intubate with smaller endotracheal tubes (5.5 and 5.0 mm ID) in succession were made. The tip of the size 5.0 mm ID could be passed just beyond the vocal cords but could not be inserted further. This was kept firmly in place held by hand after fixing it with adhesive tape. The surgeons were asked to proceed rapidly. Ventilation through this tube was successful and adequate with no leak around it. The Spo 2 could be maintained at 100% with an Fio 2 of 0.5. Compliance of the chest was normal. on return of spontaneous respiration, vecuronium 3 mg was administered to provide muscle relaxation. Anaesthesia was maintained on intermittent ketamine with 50% nitrous oxide in oxygen. exploratory laparotomy produced a dead foetus with blood clots in the peritoneal cavity for which uterine repair with bilateral tubal ligation was done. The surgery lasted one and half hours, at the end of which neuromuscular blockade was reversed using neostigmine and atropine. Recovery of the patient was uneventful. on retrospective analysis it was found that the patient had previously undergone three lower segment caesarean sections, the initial two under spinal and the third under general anaesthesia. Details of the previous general anaesthetic were not available but she had lost two of her incisors due to some airway problem during the third caesarean. Detailed anthropometric examination showed a height of 132 cm with lower segment of 68 cm, upper segment 64 cm and arm span of 138 cm. Her weight was 27 kg. In addition to the abnormal facies described previously, she had cubitus valgus and short metocarpals. The patient had lost all her teeth at the age of 30 years.
An X-ray of the neck showed laryngotracheal narrowing. This was confirmed by CT-scan of the neck, which showed generalized narrowing of larynx and trachea (Figure 1 ). The mean area just below the glottis was 80.4 mm 2 . The coronal and sagittal diameters were 5.6 mm and 9.1 mm respectively (normal range being 10-21 mm for ronal diameter and 10-23 mm for sagittal diameter 5 ).
The level of tracheal bifurcation and diameters of both main bronchi were normal. Thyroid function tests and serum cortisol levels were within normal limits. Abdominal ultrasound, echocardiography and antero-posterior and lateral X-rays of the skull were also normal. A diagnosis of 'generalized dwarfism with abnormal facies and laryngotracheal hypoplasia' was made. no other significant correlation with any syndrome could be confidently made. The patient was later discharged from the hospital with a 'red-alert card' summarizing her airway problems.
DISCUSSIon
We report a case of a pregnant patient with generalized hypoplasia of the larynx and trachea with no airway symptoms, who presented as difficulty in intubation through an easily visualized glottis.
Laryngotracheal stenosis is rare in adults 6 . Total laryngotracheal hypoplasia is even rarer. An extensive search of the literature resulted in only one report describing such a case. Buckley et al in 1988 reported a case of congenital full-length laryngotracheal hypoplasia in an adult for the first time 4 . In this case, the laryngotracheal hypoplasia occurred in the context of a hereditary condition of multiple congenital abnormalities known as g syndrome. The closest analogue of this condition is congenital tracheal stenosis, which itself is extremely rare 4 . narrowing of the larynx and trachea can be congenital or acquired. Common acquired causes include neoplasm, fibrosis following prolonged tracheal intubation or tracheal trauma and various inflammatory or infective conditions. our patient had no evidence suggestive of any acquired lesion. She had received general anaesthesia once during her last caesarean section. Though details of anaesthetic management were not available, it was definitely not a prolonged intubation. Her voice was high-pitched since childhood. Moreover, the patient had short stature along with many other congenital anomalies. Thus the laryngotracheal hypoplasia was also, most probably, congenital in nature.
Short stature, abnormal facies and airway narrowing have been a part of various syndromes described in the literature. The features of our patient did not conform to any single known syndrome.
The coronal and sagittal tracheal diameters in the present case were 5.6 mm and 9.1 mm respectively with a cross-sectional area of 80.4 mm 2 . The normal ranges for coronal and sagittal tracheal diameters for an adult female are 10-21 mm and 10-23 mm respectively 5 whereas the lower limit of normal range for tracheal cross-sectional area is 120 mm 2 for an adult female 7 . Although the dimensions in our patient were well outside the normal range, she did not have any symptoms of upper airway obstruction in the past. Her exercise tolerance was also good and she was able to manage her daily activities even during pregnancy. Symptoms of upper airway obstruction in adult patients are usually not present until the tracheal diameter is less than 3-4 mm 1 . Tracheal stenosis is usually characterized by complete or near complete tracheal cartilagenous rings that lack the normal structure of the posterior membranous trachea 8 . on the other hand, Buckley et al reported a normal cartilagenous structure in a patient with total laryngotracheal hypoplasia 4 . We could not examine the structure of larynx and trachea in our patient as the available fibreoptic bronchoscope had an outer diameter of 5.2 mm. The risk of marked respiratory distress during endoscopy due to complete airway obstruction was high 9 .
There are many case reports describing the anaesthetic management of patients with tracheal stenosis but all were elective cases and the management was planned after proper diagnosis and evaluation 1,2,10,11 . on the other hand, this was an emergency case, which could not have been postponed, and there was no time for investigations or assessment to make a diagnosis and plan accordingly.
The patient could be easily ventilated through 5.0 mm ID endotracheal tube with the tip of the tube just below the cords. The compliance was normal with end-tidal Co 2 2 ranging from 34 to 38 mmHg and Spo 2 of 100%. A number of attempts at laryngoscopy and intubation had already been made and for this reason, it was decided not to try other tracheal tubes. However various options could have been considered.
In most of the reported cases of adult patients with tracheal stenosis, the stenosis was segmental in nature 2, 10 . esener et al 2 managed such a case by placing the endotracheal tube into the normal portion of the trachea below the cords and above the stenotic portion, without inflating the cuff. This was not possible in the present case because of the generalized hypoplasia of trachea and larynx including glottis.
An endotracheal tube smaller than 5.0 mm ID could have been tried as done by Buckley et al 4 . The smaller tubes may be associated with a higher resistance to respiration. Sutcliffe et al 11 used a 4.0 mm ID uncuffed tube to intubate trachea of a patient with severe tracheal stenosis but the ventilation through this tube was found to be difficult and inadequate, for which Hayek's oscillator cuirass ventilator had to be used to maintain sufficient ventilation. However, as our patient was asymptomatic with a narrow trachea, tubes of 4.5 or 4.0 mm ID may have been satisfactory. Another problem reported with the use of smaller tubes is their short length. Longer than normal tubes can be made available by the manufacturers, but as this was an emergency situation, this could not be arranged. Microlaryngeal surgery tubes and croup tubes of adequate length with smaller diameter are also useful options in such cases.
The Combitube (Sheridan Combitube, Kendall Company, Mansfield, MA, U.S.A.) and laryngeal tubes are other alternatives, which can be considered in such situations. However, Combitube is available only in two sizes-adult and small adult. The smaller size is appropriate for use in patients with height more than 150 cm. Thus it could not have been used in this patient with a height of 132 cm.
If everything else had failed, mask ventilation with spontaneous respiration would have been the only choice left. Besides the risk of aspiration of stomach contents and the problem of uterine relaxation, using a high concentration of volatile anaesthetic agent in a haemodynamically unstable patient is always a matter of concern.
To conclude, laryngotracheal hypoplasia, though a very rare condition, can occur without any respiratory symptoms and this possibility should be kept in mind while managing patients with abnormal facies and associated congenital anomalies. The difficult airway algorithms formulated describe the management options in cases with difficult mask ventilation or difficult laryngoscopy. Problems at a subglottic level have not been adequately addressed. Thus there is a need to re-evaluate the existing algorithms to include scenarios where there is inability to intubate trachea despite adequate visualization of glottis.
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